MATERIALS AND METHODS
Experimental set up for the measurement of mobility spectra of radioactive and charged particles which are consist of Rn and Rn decay products stored with natural aerosols in a cylindrical vessel is shown in Fig. 1.  1 . Description of the present experimental system.
In Fig. 1 and as to B, 1.4 cm, 7.5 cm and 60 cm. F and F' are the flow meters and used for establishing the laminar air flow produced in the chamber10). F is for the measurement of the sample air volume and F' is for the total air volume. 2. Production of Rn daughter aerosols.
Production of sample air is as follows; a) For introducing the natural aerosol particles into the vessel, a cock c is opened and a fan F2 is set in motion. b) The ampulla containing sample Rn gas is broken in the lower vessel by the device d. c) 30 minutes after the ampulla of Rn gas is broken, a cock c is closed and the fan F2 is stopped. And then, for introducing the Rn and Rn decay products into the upper vessel, cocks a and b are opened and the fan F1 is set in motion. d) After introducting the Rn and Rn daughters, the fan F1 is stopped and a cock b is turned to the filter. 3. Measurements.
The items measured simultaneously in a test are as follows; a) G.M survey meter is set in motion immediately after the Rn and Rn daughters are introduced into the upper vessel. Pollak counter is set in motion at the interval of every 30 minutes.
Relative humidity in the vessel is measured by a hygrometer at the interval of every 30 minutes. b) The mobility spectra of radioactive and charged particles are measured thrice in a test. The first measurement is done one hour and a half after Rn and Rn daughters were introduced into the vessel, the second is done two hours after the first measurement, and the third is done two hours after the second measure ment. The measurement conditions of mobility spectrometers are as follows ;
A-spectrometer : total air flow rate, 12 liters/min., sample air flow rate, 1.0 liter/min. B-spectrometer : total air flow rate, 16 liters/min., sample air flow rate, 1.0 liter/min.
The sampling time of every measurements is determined by measuring the radio activity with a G . M survey meter.
The nuclear plates are developed after 45 mi nutes exposure in every measurements.
Then, scanning and counting are carried out with a microscope. 10, 11) In present work, the nuclear plates SAKURA NR-M2 (emulsion thickness 50/-t, 2.5 cm x 7.5 cm) are used for detecting the Rn daughters.
On the occasion of scanning, the traces of a tracks are grouped into four clas ses Since the detection by nuclear plate is 2;z count, for obtaining the concentration of redioactive substances, the numbers of a), b) and c) described above are treated as follows;") When n1, n2, 113 and n4 are the numbers on the unit scanning area of nuclear plate, 
RESULTS
Some examples of the mobility spectra measured by the procedure described above are as follows; 1) Observations on the variation of mobility spectra.
In Fig. 2 , an example of mobility spectra obtained by the above experiment is shown in a histogram form of equal interval with the logarithmic scale of mobility. The ordinate represents the number of a-tracks showing the radioactive charged particles which were contained in a sample air of 1 liter. The upper logarithmic scale of radius is converted from the mobility by using the Stokes Cunningham equation .6"1'1z) These spectra were obtained by counting the single trace of a-track on the developed nuclear plates.
(A) in Fig. 2 represents the mobility spectra of radioactive and charged particles taken at one hour and a half after Rn and Rn daughters were introduced into the vessel. (B) is the spectra two hours after (A) was taken and (C) is the spectra two hours after (B) was taken. Other items meas ured simultaneously are shown in Fig. 3 . 2) The averaged spectra and concentration ratio of both positive and negative signs . Fig. 4 represents the averaged spectra of radioactive and charged particles with Rn daughters stored in the vessel. These spectra were obtained by the treatment with the weighted mean of each spectrum of six tests which were taken at three hours and a half after Rn and Rn daughters were introduced into the vessel . Fur ther, these tests were done with the sample aerosols of 3 .5x10-11 Ci/cm3' 5.0 x 10-13 Ci/cm3 as radioactivities and of 8.5X 104 n/cm3-4.0 x 104 n/cm3 as to initial concen trations of aerosol particles in the vessel.
(A) in Fig . 4 represents the spectra ob tained by counting the single trace of a track and (B) is the spectra of star type traces of a track. it is observed that the number of a star type tracks are increased with time after introducing the Rn and its daughters into the vessel.
DISCUSSIONS
A) On the variation of mobility spectrum.. In the closed vessel, the size distribution of radioactive particles suspended in the air which are attached to and carried by submicron aerosols is expected to vary with time rapidly and steadily, because of diffusion loss to the wall and co agulation among the particles. As seen in Fig. 2 , the shape of mobility spectra varried remarkably in the mo bility ranging from 3 x 10_2 cm2/V. sec. to 3 x 10-4 cm2/V. sec. during four hours. Par ticularly, in the mobility ranging from 3 x 10-2 cm2/V. sec. to 1 x 10-3 cm2/V • sec., the noticeable peak values appeared in both spectra which were obtained three hours and a half, and five hours and a half after Rn and Rn decay products were intro duced into the vessel.
Comparing with previous results10,11> and considering from the time of about three hours which is the time interval established the radioac tive equlibrium state between the Rn and Rn decay products, above phenomena are interesting and important for grasping the characteristics and behaviors of ra dioactive aerosols stored in a vessel.
Further, in the mobility ranging from 1 x 10-3 cm2/ V • sec. to 3 x 10-4 cm'/ V • sec., the spectra are taken on the different profiles.
While the concentration of radioactive aerosols in the same mobility range is decreased, the spectra obtained from second measurement are shaped steep slopes than that of spectra taken at first. The same aspects are seen in the spectra taken at third.
Considering with the decreasing rate of aerosol particles shown in Fig. 3 and the increase of star type traces of a-track described before chapter, the variation of profiles shown in Fig. 2 is considered to show clearly that the coagulation of particles is occurred rapidly and remarkably in this range. B) On the averaged spectra and concentration ratio of both signs. Fig. 4 gives the distribution of radioactive and charged aerosols in the mobili ty ranging from 1.5x 10-2 cm2/V -sec. to 1.5 x 10-4 cm2/V • sec. Distinct maxima and minima are found in each spectrum.
The structure of each spectrum can be com pared with the curves obtained with natural radioactive ion S.6) In the mobility ranging from 1.5x 10-3 cm2/V • sec. to 1.5x 10-4 cm2/V • sec., their shapes are different considerably but the locations of maxima and minima are similar to the data ob tained by Styro and Matulyavichene.7)
The concentration ratio of positive to negative particles was found as seen in Fig. 5 . It is interesting and seems to be important that the values of concentra tion ratio obtained by single a track counting in each fine range of mobility range in the ratio from 1 to 1.5 and those obtained by star type track range in the ratio of nearly 1.
However, for the more detailed and quantitative discussions on the following subjects of the radioactive aerosols stored in a vessel ; a) On the fine structure of mobility spectrum. b) On the correlation with the radioactive equilibrium state and the formation of radioactive ions in the mobility ranging from 1 x 10-2 cm2/V • sec. to 1 x 10-3 cm2/ V • sec. 
